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Abstract: A cross sectional study was conducted in and around Mekelle, Tigray, Ethiopia from November 2013 to May 2014 
with the aims to assess reproductive performance and prevalence of reproductive problems in crossbred (Holstein Friesian x 
Zebu) dairy cattle. A questionnaire survey methodology was used. The study sampled 177 randomly selected dairy farms 
comprising 1013 crossbred dairy cattle (736 cows and 277 heifers). The mean age at first service, age at first calving, first 
postpartum estrus and calving interval were 24.8 months, 35.3 months, 114.5 days and 401.5 days, respectively. Prevalence 
rates of reproductive problems recorded in the study area were anestrus (37.8%), repeat-breeding (21.0%), dystocia (11.6%), 
retained fetal membranes (11.5%), endometritis (6.6%), abortion (6.4%), prolapsed uterus/vagina (2.9%), stillbirth (2.0%) and 
freemartin (0.2%). Incidence of abortion did not vary with parity and stages of gestation. Breeding and the possible causes of 
missing insemination/mating while animals were in estrus are problematic. In conclusion, this study has revealed that the 
reproductive performance of crossbred dairy cattle was not optimal, and anestrus, repeat-breeding, dystocia, retained fetal 
membranes, endometritis and abortion were the major reproductive problems. More effective breeding and reproductive health 
management should be considered to improve the fertility of this crossbred cattle herd. Awareness and training should be 
provided to the farming community to improve the productivity in the region. 
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1. Introduction 
Ethiopia owns the largest livestock population in Africa 
and one of the largest in the world, having 52 million cattle, 
33 million sheep, 30 million goats, 2.5 million camels and 38 
million poultry [1]. About 85% of the Ethiopian population 
are engaged in the agricultural sector, which is the backbone 
of the country’s economy, with livestock and its products 
being important sources of food and income [2]. However, 
dairying has not been fully exploited and promoted. Cattle 
play the most important role in the farming economy 
followed by sheep and goats. This cattle population is 
primarily of indigenous Zebu type [3]. Barka, Fogera, Boran, 
Horro, Sheko, Afar and Arsi are also among the Ethiopian 
local breed cattle which are crossbred with exotic breeds 
(Holstein Friesian and Jersey). Cattle are well adapted and 
distributed among diverse ecological conditions and 
management systems [4]. 
Dairy cattle production in the country is classified into 
four major livestock production systems: rural smallholder 
(mixed crop-livestock) production, pastoral and agro-pastoral 
production, urban and peri-urban smallholder dairy 
production, and specialized commercial dairy production 
systems [2,5]. Infertility is the main problem that affects 
production in both local and crossbred cows and heifers in 
Ethiopia [6,7,8]. Consequently, the economic gain for 
example, calf crops, milk and milk products, from these cows 
is not satisfactory. Puberty in heifers is usually at 24 months 
in Zebu X Holstein-Friesian crossbred dairy cattle [7] and, 
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heifers are reported to have an extended later age at first 
calving. Most cows in smallholder farms do not optimally 
calve every 12 to 13 months after the first calving [6]. 
Tigray regional state (northern part of Ethiopia) contributes 
a significant proportion (3.5 million) to the Ethiopian cattle 
population [1]. There is also an increased demand for milk and 
milk products in and around Mekelle city [9], due to increased 
population growth and urbanization. Consequently, the number 
of people involved in small scale intensive, large scale 
intensive and small holder dairy farming has increased 
dramatically in the vicinity of the city. This growth effort is 
supported by government extension programs through 
provision of door-to-door Artificial Insemination (AI) service 
to improve the genetic potential and increase milk production. 
Despite the effort by government to enhance the dairy sector, 
there is limited ongoing livestock research, particularly on 
assessment of reproductive and productive performance and 
reproductive problems of dairy cattle. Therefore, the objectives 
of this study were to assess reproductive performance and to 
study the prevalence of reproductive problems of crossbred 
(Zebu x Holstein Friesian) dairy cattle in and around Mekelle, 
Tigray, Ethiopia. 
2. Materials and Methods 
2.1. Study Area 
The study was conducted from November 2013 to May 
2014 in and around Mekelle city, which is the largest city in 
northern Ethiopia, and the capital city of Tigray. It is located 
at 39° 29`E and 13° 30` N at an altitude of 2000 metres 
above sea level. The climate of the study area conforms to 
that of Ethiopian Highlands. The mean annual rainfall is 
619mm, which is bimodal with short rainy seasons occurring 
from March to May and from mid-September to February. 
The annual minimum and maximum temperature is 11.8°C 
and 29.9°C, respectively [10]. 
2.2. Study Methodology 
2.2.1. Study Farms and Animals 
The number of farms sampled in the study was determined 
by N=0.25/SE
2
, where N= number of sampled farms, 
SE=Standard error [11]. A list of 210 farms housing 
crossbred dairy animals were considered as the sampling 
frame. From this, 173 farms were selected using systematic 
random sampling. Considering standard error of 0.038 with 
95% confidence interval as follows, N=0.25/ (0.038)
2 
= 173. 
In total, 177 dairy farms were included in the survey to 
enhance precision. These farms housed 736 crossbred (Zebu 
x Holstein Friesian) dairy cows and 277 crossbred dairy 
heifers aged two years or above. They also housed 55 
crossbred dairy bulls and 398 crossbred dairy calves during 
the study period. 
2.2.2. Questionnaire Data Collection and Analysis 
The questionnaire (Appendix 1) was translated into local 
language (Tigrigna) and piloted beforehand. A cross-sectional 
survey was used to collect information on reproductive 
performance and assess the common reproductive problems 
of crossbred dairy cows and heifers. Farm owners, attendants, 
managers, and veterinary professionals were given a short 
briefing about the overall aims of the study. They were asked 
to complete the questionnaire survey information regarding 
age at first service, age at first calving, calving interval, first 
post-partum estrus, reproductive health problems, breeding 
history (AI, natural mating, parity) and other related 
questions including the year of farm establishment. Data was 
analysed using two tailed Fisher's exact test where a p value 
of < 0.05 was considered significant [12]. 
3. Results 
3.1. Reproductive Performance 
The average ages at first service and at first calving were 
24.8 months (range 10 to 48 months) and 35.3 months (range 
of 21 to 57 months), respectively. First postpartum estrus and 
calving interval are indicated in Table 1. 
3.2. Common Reproductive Problems 
Anestrus, repeat-breeding, dystocia, retained fetal 
membranes (RFM), endometritis and abortion were the major 
reproductive problems cited by farmers/attendants or 
veterinarians in crossbred dairy cattle, with prevalence 
indicated in Table 2. Among 177 farms, 163 (92.1%) farms 
were affected by one or multiple reproductive problems. 
There were similar incidences of abortion in cows and heifers 
based on stages of pregnancy (Table 3). Overall incidence of 
abortion in crossbred cattle in first, second and third 
trimesters were, 17.5%, 42.1% and 40.4%, respectively. 
There was significantly higher (p<0.05) incidence of anestrus 
in heifers than cows. Conversely, higher incidence (P<0.05) 
of dystocia and retained placenta was recorded in 
multiparous than in primiparous cattle (Table 2).  
The common breeding method in the study area is mixed 
AI and natural mating by bull (Table 4). Among 177 farms, 
68 (38.4%) farms had shown missing insemination/mating 
due to various factors. Although animals showed typical 
signs of estrus (including clear vaginal discharge, restlessness, 
mounting other cows, mounted by other cows), owners failed 
to get their animals mated or inseminated. Major causes of 
missed insemination recorded are absence of AI technicians 
when called to inseminate, or arriving very late (33.8%), poor 
animal condition (19.1%), inattentiveness (11.8%) and 
reproductive/other health problems (8.8%). 
Table 1. Reproductive performance of crossbred dairy cattle in the study 
area. 
Variable Range Mean ± SD 
Age at first service (months) 10 to 48 24.8±6.6 
Age at first calving (months) 21 to 57 35.3±6.3 
First postpartum estrus (days) 9 to 480 114.5±73.7 
Calving interval (days) 302.9 to 759.2 401.5±73.0 
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Table 2. The relative prevalence of major reproductive problems of crossbred dairy cows and heifers in and around Mekelle. 
Reproductive problems Total incidence* Incidence in multiparous cows* 
Incidence in heifers/ primiparous 
heifers* 
P-value (Fisher's 
exact test) 
Anestrus¶ 336 (37.8) 225 (31.5) 111 (63.1) < 0.0001 
Repeat-breeding¶ 187 (21.0) 153 (21.4) 34 (19.3) 0.6058 
Dystocia 103 (11.6) 92 (12.9) 11 (6.2) 0.0122 
RFM 102 (11.5) 99 (13.9) 3 (1.7) < 0.0001 
Endometritis 59 (6.6) 52 (7.3) 7 (4.0) 0.1293 
Abortion 57 (6.4) 50 (7.0) 7 (4.0) 0.1698 
Stillbirth 18 (2.0) 17 (2.4) 1 (0.6) 0.2259 
Prolapsed uterus/ vagina 26 (2.9) 26 (3.6) 0 - 
Freemartin 2 (2.0) - 2 (1.1) - 
Total 890 714 176  
Anestrus¶ and repeat-breeding¶ were compared between multiparous cows and heifers; whereas, dystocia, retained fetal membranes (RFM), endometritis, 
abortion, stillbirth and prolapsed uterus/vagina were compared between multiparous cows and primiparous heifers; freemartin associated with heifers. Animals 
were reported to have one or multiple exposures to a single or to multiple problems. *Values in parentheses are percentages. P-value of < 0.05 considered 
significant. 
Table 3. Prevalence of abortion based on stages of pregnancy versus parity 
in crossbred dairy cattle. 
Stage of 
gestation 
Total 
aborted* 
Abortion based on parity P-value 
(Fisher's 
exact test) 
Multiparo
us cows* 
Primiparo
us heifers* 
1st trimester 10 (17.5) 7 (14.0) 3 (42.9) 0.0949 
2nd trimester 24 (42.1) 23 (46.0) 1 (14.2) 0.2197 
3rd trimester 23 (40.4) 20 (40.0) 3 (42.9) 1.0000 
Total 57 (100) 50 (100) 7 (100) 0.1698 
*Values in parentheses are percentages. P value of < 0.05 considered 
significant. 
Table 4. Breeding practises with crossbred cattle in the study area. 
Breeding methods Number of farms* 
Artificial insemination (AI) 61 (34.5) 
Natural mating (bull) 46 (26) 
Mixed AI and bull 70 (39.5) 
Total 177 (100) 
*Figures in parentheses are percentages. 
4. Discussion 
4.1. Reproductive Performance 
4.1.1. Age at First Service and Age at First Calving 
In the current study, the age at first service and calving 
were in accordance with previous studies in small holder 
dairy farms in Oromia region, Ethiopia [8]. Similar ages were 
also recorded in crossbred cattle at first service in Gondar 
town [13] and in Dire Dawa [14], Ethiopia. Ages at first 
service and first calving were similar to recent studies in 
small scale farms in and around Mekelle, Ethiopia [15]. 
Further, comparable ages at first calving were recorded in 
previous studies in urban and in peri-urban crossbred dairy 
cattle farms, in central Tigray [16], and in crossbred cattle in 
Tanzania [17,18]. However, later age at first calving was 
recorded in the present study than in crossbred (Arsi breed X 
Jersey, and Arsi breed X Holstein Friesian) cattle in Asella, 
Ethiopia [19,20]. The current study showed comparatively 
earlier age in crossbred dairy heifers at first calving than in 
Zimbabwe [21], other parts of Ethiopia [6] and in Malawi 
[22]. Heifers can be bred when they attain 60% of their adult 
body weight [23]. For a dairy farm to be profitable there 
should be a focus on heifer’s timely growth and conception. 
Age at puberty and calving are highly related to body weight 
of the heifers [24]. 
4.1.2. First Postpartum Estrus and Calving Interval 
Comparatively longer postpartum estrus was recorded in 
the present study than in Oromia region, Ethiopia [8]. In 
contrast, the present study showed shorter postpartum estrus 
period compared to studies in Abernosa Ranch [25]
 
and in 
small scale farms in and around Mekelle, Ethiopia [15]. In 
the present study, the calving interval was similar to previous 
reports [8,19]. In contrast, the present findings revealed 
shorter calving intervals compared to previous studies in 
central part of Ethiopia [6], Abernisa Ranch, Ethiopia [17], 
small scale dairy farms in and around Mekelle, Ethiopia [15], 
Malawi [22] and Tanzania [18]. Unlike the present study and 
other reports in crossbred (Zebu x Holstein Friesian) dairy 
cattle, pure Zebu (Bos indicus) cattle have a much longer 
calving interval [26]. Farmers/attendants or farm managers in 
the present study were asked if they had observed pregnancy 
overdue. They responded indicating animals bearing male 
calves tend to have 1 to 2 weeks longer gestation periods 
compared to female calves, which is in accordance with 
previous reports [8]. 
4.2. Prevalence of Reproductive Problems 
Anestrus was found to be the most prevalent reproductive 
problem followed by repeat-breeding. This is in contrast to a 
previous questionnaire survey [27]. The present study also 
demonstrated high incidence of anestrus in comparison with 
a study in crossbred cattle in Bangladesh [28]. Our study 
indicates that repeat-breeding was a major problem affecting 
97 Alemselam Birhanu Mekonnin 
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fertility of animals in the study area. High incidence of repeat 
breeding could be due to lack of nutrition
insemination and timing of AI and poor semen quality
Our incidence of repeat breeding is comparatively higher 
than previous reports from Ethiopia in crossbred cows around 
Bedelle [27], East Showa [29], in indigenous Boran breed 
cows in Borena Zone [30], in crossbred cows/heifers in 
Mekelle city, Ethiopia [31] and in crossbred cows in 
Bangladesh [28]. Conversely, the present study
incidence of repeat-breeding than incidences
[32]. 
Dystocia is one of the major reproductive problem
crossbred dairy cattle in and around Mekelle
comparatively higher than in previous reports 
western [27] and other parts of Ethiopia [29]
are in contrast to previous studies where incidence of 
dystocia was higher in multiparous cows compared to 
primiparous heifers [33]. Incidence 
primiparous heifers was less than in multiparous cows
possible causes of dystocia reported by t
veterinarians were failure of cervical dilatation, fetal oversize, 
twinning, abnormal presentation, position and posture of the 
fetus, uterine inertia, hypocalcaemia and obesity of the dam
Prevalence of retained fetal membranes 
with previous studies conducted in south western part of 
Ethiopia [27]. Contrary to our finding, lower
reported in crossbred dairy cows in other part of Ethiopia 
and crossbred cows in Bangladesh [28]. The
of retained fetal membranes in multiparous 
primiparous heifers were consistent with previous studies 
Israel [34]. The reason retained fetal membranes 
in multiparous cows could be due to previous exposure to 
reproductive problems or other health problems and 
nutritional deficiencies. 
The prevalence of endometritis in the present study 
comparatively lower than previous reports 
in other part of Ethiopia [27]. However, it was higher than 
reports in East Shoa, Ethiopia [29] and Bangladesh
Abortion is one of the major causes of economic losses in 
the cattle industry. Overall incidence of abortion 
current survey was comparatively higher than 
Esheti and Moges [29], although lower than 
of crossbred cows elsewhere in Ethiopia [27]
be due to metabolic or hormonal abnormalities, nutritional 
deficiencies, trauma, toxicities, or infectious agents
In the present study, although results were not significant,
there was comparatively higher prevalence of stillbirth in 
calves born from multiparous cows to calves born from 
Appendix 1 
Pre-screening questionnaire given to livestock o
problems in crossbred cows/heifers in and around Mekelle, Tigray, Ethiopia.
1. Name of the farm or farm owner_____________________________________________
2. Address of the farm: _________________________________; phone no. ______________
3. When was the farm established? 1-5 years 
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primiparous heifers. Contrary to our survey,
that the occurrence of assisted calving is 2.5 
primiparous heifers than multip
high incidence of stillbirth [37]
future study. 
The exact cause of prolapsed uterus is not clear 
although high estrogen has been proposed to 
vagina [39]. Delayed intervention 
may cause fatal septicaemia 
major reproductive problem in crossbred cattle in and around 
Mekelle, although it is one of the 
sterility in heifers. The occurrence of freemartin
90-97% in twin pregnancies in cattle 
This study has noted high incidence of missed 
insemination or mating. The use of AI is encouraged by 
government, with a bull rearing and semen collection centre 
being established in Mekelle, and
crossbred dairy bulls for breeding 
are not bred when they come to estrus, 
result in heifers with a long age at first service and first 
calving, and cows with a longer calving interval
decreased calf crop or replacement heifers.
improve breeding management should be 
achieve one calf per year and 
development in dairy production.
In conclusion, this study has noted that the reproduc
performance of crossbred cattle was 
anestrus, repeat-breeding, dystocia, 
endometritis and abortion were
problems affecting fertility of crossbred dairy cattle in and 
around Mekelle, Tigray, Ethiopia. 
and reproductive health management should be considered 
a means to improve fertility of crossbred cattle
awareness and training should be given to
community to improve productivity
the region. 
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4. Type of farm: Intensive  Semi-intensive 
5. Number of cattle in the farm (owned)? ____________________
a. No. of Cows___________  c. No. of bulls___________
b. No. of heifers__________ d. No. of calves
6. Types of feed cows or heifers are fed: 
Hay     Straw   Concentrate     
7. How many times do animals get feed per day? _________________
8. Do animals get water regularly? ______; how many times a day?________________
9. Age of cows and/or heifers and parity (years):
Cow 1._________ (parity________); heifer 1. ____________
Cow 2._________ (parity________); heifer 2. _____________
Cow 3._________ (parity________); heifer 3. _____________
Cow 4._________ (parity________); heifer 4. _____________
Cow 5._________ (parity________); heifer 5. _____________
Cow 6. _________ (parity________); heifer 6. ____________
Cow 7. _________ (parity________); heifer 7. _____________
Cow 8. _________ (parity________); heifer 8. _____________
Cow 9. _________ (parity________); heifer 9. _____________
Cow 10. _________ (parity________); heifer 10 ___________
10. What is the number of pregnant cows/ heifers in the farm?
A) Cows: _______ (trimester:_______ 1st; _____2nd; ____3rd)
B) Heifers: ______ (trimester: ______1st; _____2nd; _____3rd)
11. Method of insemination? Natural AI Both
12. Number of animals in estrous now? A) Cows: 
13. How many lactating cows do you have? ________
14. What is the number of anestrus animals in the farm? A) Cows? ______; B) Heifers: ____
15. Were any of your cattle encountered reproductive diseases or problems in the past
16. If yes, what reproductive diseases or problems were observed?
______________________________________________________________________________
17. Did any of your cows suffer from abortio
18. If yes, what month of the pregnancy abortion was occurred?
a. before 3 months      c. over 6 months 
b. 3 to 6 months          d. a, b and c 
19. Did any of your cows encounter pregnanc
If yes, how many months was the cow pregnant before it was given veterinary assistance?
__________________? Number of cows diagnosed positive? ___________
20. Did any of your cows or heifers give birth to a dead calve at a normal gestation length (9 months) in the past? 
Yes No 
3(3): 94-101  
 
  Extensive 
 
 
__________ 
Concentrate and hay or straw 
 
 
 
 
 
 
 
 
_ 
 
 
 
 
 
 
 
 
________; B) Heifers: ________ 
 
 
?    Yes   
 
n? Yes    No 
 
y overdue in the past? Yes    No 
 
 
98 
No 
 
 
99 Alemselam Birhanu Mekonnin 
(Holstein Friesian X Zebu) Dairy Cattle in and 
If yes, how many cows? _________ 
21. Did any of your cows suffer from dystocia in the pas
If yes, how many of your cows suffered from dystocia? _______
22. Did any of your cows suffer from endometritis in the past? 
If yes, no of cows or heifers suffered from endometritis? __________
23. Did any of your cows or heifers suffer from vaginal, cervical or uterine prolapse in the past?
Yes    No 
If yes, number of cows or heifers with vaginal prolapse? _______________; Cervical prolapse?___________ or uterine 
prolapse?_____________ 
24. Did any of your cows encounter retained fetal membranes in the past? __________
How did you solve the problem? 
______________________________________________________________________________
25. Have any of your cows or heifers been repeater (repeat breeder)?
If yes, what do you think the cause/s for the animal to come back in to estrus again?
What measure did/do you take to get the animal
______________________________________________________________________________
26. Did any of your cows suffer from metritis in the past?
If yes, what treatment did the cow get? 
What was the effect of the treatment in the reproductive status of 
27. Did any of your animals come to estrus, but missed insemination or mating in the past?
If yes, why was the animal not inseminated or mated?
a. Lack of bull 
b. Lack of AI technician 
c. Lack of means of communication to AI technician
d. Called AI technician, but did not come to inseminate or did come very late
e. Reproductive tract problem 
f. Size of the animal was very small to breed
g. Lack of nutrition 
h. All or some of the above causes 
28. Did any of your animals suffer from any health problem other than reproductive health?
If yes, please describe the disease and signs the animals showed.
_____________________________________________________________________________
29. What is your future plan to improve the reproductive performance of your animals?
______________________________________________________________________________
30. What do you think the government (agriculture, universities, etc.) and private sector
of your animals? _____________________________________
31. Do you have any comment? 
______________________________________________________________________________
Thanks!! 
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